THE GENETICS OF PHENOTYPIC PLASTICITY. VIII. THE COST OF PLASTICITY IN DAPHNIA PULEX.
In a heterogeneous world, the optimal strategy for an individual is to continually change its phenotype to match the optimal type. However, in the real world, organisms do not behave in this fashion. One potential reason why is that phenotypic plasticity is costly. We measured production and maintenance costs of plasticity in the freshwater crustacean Daphnia pulex (Cladocera: Crustacea) in response to the presence of chemical signals from a predator, the insect Chaoborus americanus. We looked at three changes in juvenile body size and shape: body length, body depth, and tailspine length. Fitness costs were measured as changes in adult growth and fecundity, and summarized as the intrinsic rate of increase (r) for individuals reared in the presence or absence of Chaoborus extract. The cost of plasticity was measured as a multiple regression of mean clone fitness against trait and trait plasticity. We found scant evidence for either production or maintenance costs of plasticity. We also failed to find direct costs of these juvenile structures, which is surprising, as others have found such costs. We attribute the lack of measurable direct or plasticity costs to a decrease in metabolic rates in the presence of the Chaoborus extract. This decrease in metabolic rate may have compensated for any cost increases. We call for more extensive measures of the costs of plasticity, especially under natural conditions, and the incorporation of costs into evolutionary models.